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CHAPTER 3 
RESEARCH METHODOLOGY 
3.1 INTRODUCTION 
This chapter presents physical and mechanical properties of test material, and 
selection and preparation of test specimens. The requirements and procedures for 
experimental study and investigation of characteristic and properties of concrete using 
infrared camera. The objective of this research is to determine the characteristics of 
concrete by different type of concrete's grade, to determine voids inside different type of 
concrete's grade and to be able produce and come out set of data by using image 
processing. 
In order to obtain the desired data for analysis purpose, two sources which is 
Primary sources and secondary sources is needed to perform the analysis. A primary source 
is the source that is gained from experimental program that is done in structural laboratory. 
This source is the data that are used in analysis and it will be visualized in th€ form of 
graph, chart and etc. in order to make comparison. Secondary sources are obtained from 
text books, journals, revision books, articles and previous researches. Research 
m
ethodology for this research start with the problem statement, aim and objective, data 
collection, data analysis, conclusion and recommendation (refer to Appendix Al).
3.2 EXPERIMENTAL PROSEDUR 
In the study, experimental program are conducted to determine the characteristic 
and properties of difference concrete's grade using infrared camera. The flow of the 
experimental study conducted is shown in Figure 3.2 
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Figure 3.1: Flow chart of experimental procedure
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3.3 RESEARCH MATERIALS 
3.3.1 Concrete 
Concrete is a mixture of stone and sand held together by a hardened paste of cement 
and water. The ratio of the ingredients changes the properties of the final product, which 
allows the engineer to design concrete that meets their specific needs. Admixtures are 
added to adjust the concrete mixture for specific performance criteria (Guidebook on non-
destructive testing of concrete structures, 2002). Concrete is basically a mixture of two 
components which is paste and aggregates. The paste, usually comprised of Portland 
cement and water, binds the aggregates which are sand and gravel or crushed stone into 
paste hardness because of the chemical reaction of the cement and water describable in 
Figure 3.3.
Figure 3.3: Constituents of concrete mixture 
When the ingredients are thoroughly mixed they make a plastic mass which can be 
cast or molded into a predetermined size and shape. When the cement paste hardens the 
Concrete becomes very hard like a rock. It has great durability and has the ability to carry
